In this paper, by using the W-transform of an operator on white noise functionals, we establish a general characterization theorem for operators on white noise functionals in term of growth condition. We also discuss convergence of operator sequences.
Introduction
The main purpose of the present paper is to obtain the characterization theorem for operators on white noise functionals in term of their W-transform was introduced by authors in [1] , and give a criterion for the convergence of operators on white noise functionals in term of their W-transform. In [1] the authors deal with the standard Hida-Kubo-Takenka space, in this paper we deal with the Kondrateiv-Streit space, which is more suitable for our purpose.
On the other hand, the white noise calculus (or analysis) was launched out by Hida [2] in the Gaussian case, with his celebrated lecture notes. The concept of the symbol of an operator is of fundamental importance in the theory of operator on white noise functionals. Obata [3] proved an analytic characterization theorem for symbols of operators on white noise functionals, which is an operator version of the characterization theorem for white noise functionals (see, e.g., [4] [5] [6] [7] ). Recently a Characterization theorem of operators of discrete-time normal martingales, was established in [8] .
This paper is organized as follows. Section 2, is dedicated to a quick review of white noise functionals. In Section 3, we prove the characterization theorems for ! , In order to introduce white noise distribution, we need a particular family of seminorms defining the topology of E. By means of the differential operator
we introduce a sequence of norms in H  in such a way that , ! , , ~, ~. 
A fundamental theorem in white noise analysis is the Kondratiev-Streit characterization theorem [9] (see also [10] 
) denote the space of all continuous linear operator from ( )
In this section, we shall prove a characterization theorem for an operator
The W-transform of an operator
Note that the W-transform is injective and that for any 
It follows from Theorem 2.2 that the function
entire function on  .
We note that there exist 0 p ≥ and K such that
, .
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Then, we have the following growth condition
where 2 K C β = and ( ) 
2) There exist nonnegative constant K, a and p such that ( )
Proof. In case of 0 β = the proof is given in [1] , the proof for general case 0 1 β ≤ < is a simple modification. In fact, the first assertion was shown above.
Conversely, suppose G is an ( ) (1) and (2), we need only to prove the existence of Ξ , fix an arbitrary
Then F φ satisfies (1) and (2) in Theorem 2.2, clearly for any ,
.
Hence, by Theorem 2.2, there exists a unique 
Hence, the operator 
is called the symbol of Ξ . 2) There exist 0, 0 p a
The proof given in [1, 8, p .91] for case of 0 β = is adjust to the general case 0 1 β ≤ < , see [7] .
Then for any
and , E ξ η ∈  , we see that
, . , .
Then there exists a continuous operator
Proof. The proof is similar to the proof of Theorem 4.1. So, we shall prove the existence of Ξ . Fix an arbitrary ( )
Clearly, Φ F satisfies conditions (1) and (2) 
Convergence of Operator
The convergence of operator sequences is rephrased in terms of convergence of W-transform and symbol.
if and only if the following conditions are satisfied:
2) There exist 0, 0, 0
To prove (2), we consider
,sup .
Then we have ( ) e .
This completes the proof of the first assertion.
Conversely, assume that { } n G satisfies the given conditions. Then by (1) 
Proof. To prove the Corollary, it suffices to prove that (1) and (2) in Theorem 4.1 are equivalent to (1) and (2). Now assume that (1) and (2) are satisfied. Using (2), we can see that for , E ξ η ∈  and for n ∈  , ( )( ) ( ) 
On the other hand, using (1) we can show that for E 
. Then for any (1) and (2) in Theorem 4.3 are equivalent to (1) and (2).
